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(57) Abstract 

A method for introducing mutations into a gene characterized in that a larger number of point mutations are introduced into one strand 
of a double-stranded genomic DNA of a cell or an organism individual than into the other strand. Use of this method makes it possible to 
efficiently and effectively construct various useful mutants of microorganisms, cells or organism individuals. By analyzing the mutation 
conditions of the gene, moreover, it becomes possible to clarify the mechanism of drug tolerance, to estimate the occurrence of a novel 
insensible bacterium or to develop a drug therefor, to analyze the mutation of an oncogene and the mechanisms of cancer metastasis and 
increase in malignancy, and to develop methods for using these mechanisms. 
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*i*«ii»*6ittfct-*«ii«aB**t-*M^4*«**a^*' :/5rik 

25 

^^OT7>yA^^i?g(D#Attffii-fctNTi*. ******** *k* 1 J»* 

^StLSSgMII^MiKESBHnicte^TI* DNA infra**©********* 
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SfcftlcSC*#A«i3It«»*©i!lR*aaEI2Slc««LTfT5*^t.ra»-C. 
SSS < HI* *8 L« l+fttf ft?*'*^. $fcl*»»A»«»fl>*««=* 

3£^£#A-f"5&^# &■§>*§ = afifcroae^i^a&SEa***"** 
*m*<»A**t*ftiK*<«<tty» <r*ttff*B eMLitmm 

tt*»05 5^^7OttjE«tt, A/T-G/C h^X/^aX DNACDSXWHfc 
S a.— t— lEfT'fcli mutD. mutS. mutT £p)B#lC&o:*Bi@ 

K icjf A L f. <fc < 7 > -Sf A^«J gES * ^ a-t «. ^5* $ ti T ^ -5 
(Molecular Biotechnology 7:189-195, 1997) 0 Z(DJ5&lz£Z>k 24 tttt. 8)1 B 
<DiS#T*?7*S K±(Daf5Tlc 1,000 ^S^^fcy 1 Att 60 

LfrLfctf*. c©«fcoftS5t^»«l»*tt***»ALfc^ae : f owe*© 

Sfel£tl£&tf>£o CfflfcA* ^^^P^^AL/-t> DNA®^(D^$A< 100 £S*f 
jaT-efc-6«&^«*Hr(=tg|«*S*Ahfc^i|^tt. «i U» 
MTfttUfcl^MT? PCR *trtV&. *fc. *JS»¥tf«^t«»i:* 
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*3©»SLl*»flU*s ±IB^^lc33^T, Si-f-MfiT* 1 . dnaCK dnaE 
mutU mutS. mulH. uvrD. dam y«!R**t6 1 «*fc(*2l|ia±a) 

= i- x -$-&£xT'fc£>3?$£^#A:£&T'&6o 

I4(D»fU«, ±f£^j*lrfcLNT.' 5 a.— r-^-ae*** 8t£<75£ 



WO 00/28015 PCT/JP99/06294 



*5 0>#£Ll*B«l** ±E^j*lctei*T, gJRSMattfltaftll&tttflftS 
CO£gT*fcS£«mS§A:fr;£T?fca. 
*6fl>ff*H,*Bt*tt. ±fE:*j£lcfcl%T\ pJt£C0£#T-C<^V A DNA 

E HI CD £g |*§jRX§ fc PI - <D Sfl? E T T? fr -5 S & BEmg j£ T? & 5 . 

10 yjMtsftfcsiiae^aift-r*. 

mi HI** IES#Ab!ICD dnaQ49 ttfeJ:tfRi»©7>e«>'J >;H&-£3£ffita 

15 m2HI*. SI BBOXMAftO dnaQ49 1*, fr3i§!fccfc If MNNG if^MCOT 

U30I*. SS2[2ia<D£g#A&CD dnaQ49 ft. if & U MNNG fr£12<D7 

IMiai*. |g3[3)B<7>feggA&a> dnaQ49 ft. XF±£ feck MNNG »±fi©7 

fg6[3l*s H4(2licDie^^A^© dnaQ49 ft, 9£fit ft J: 1/ MNNG &±M<D7 

^6131*, f5ggQM9A9tfl) dnaQ49ft. fPitSlte* MNNG »4S!©7 
>fv'J>^Sti^*f7>fvU >M-£»lft«-efc*. 
25 95 7 831*. Sfltf) dnaQ49 ft lc fclf £>1? 5 [II i <D&^ A&CD7 > t'v 'J 

%8I3I*.I?±1! dnaQ + ftfc e fcU:dnaQ49ft(D^tL J 6tLCO ampC DNA 
Brfir0)7*a-^«aailtlia-efc*. 
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■^HKx^-ttWKJIftfllt Zfl)W*ll««*<*Bfl) DNA ftSagt::* 
«$*i*Ut*feft DNA l=£»*lli:LTlBI3e*4i.S. § «3£K*I= fc It SU* 
a««*fe(OlBH©5St*tt*«x i 5--Cfcy. ttStiL 

DNA a>««©fi£tt'>£l* (CRC, 1(3):140-148, 1992) . tgl?X^-l* DNA £f$ 

10 oil: 4gt)ttloiXlltti:ft^ < »d t»i»©»*l:* ^ tfiu y . 

mt 1 0 -4 a* iE> 1 0-57*36 h (Molecular Biology of the Cell, Garland Publish Inc. New 
York & London 224-225. 1983) . -15. *ffl8SKI**I* CD£&&S«MIiate*<ifc U * 

15 1 ttltfcfcy 1(>- ,0 fr& 10" '£T?eT-f S (CRC. 1(3):140-148, 1992) „ d<Dte 

£Rli«R*i3i::***!««u ft^WSKff *»ATSSfe(* DNA l=ffl£Mfi£Jtt 

M«3VPiaKB«**t*3VA»«WCB: G/C — A/T »fl<Dl-?^3>»4« 
«fc <&ZZk Z*lXl*b. *fc. Xf$T*tt DNA M0>-*M<D-;*CD*tftf]BT$*l& 
l*««KfcH*6<«IK**i«2*««K* < *y. 

25 Ma^itfi-*^*****^***^*^***^* io«ficy*r^ (# 

ifiHRSM. mm*^aj&fi£, 138-139 . 1972$) . 
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£6 (CRC, 1(3):140-148, 1992) . Hi It. DNA SSl7"fl)i!»IIl:Il3S DNA 
*B)til*©tf-9-^i-v h(D^gt?fe-5. ^S^T'lc&bftTl^OH;*: dnaE jte^- 

1*. sx*7£Wffiicttyi&<ttiEtttei=»-rr* dna ^iBt©Et^--;h 

5 ©WCfe*. £<DSa-T-*-ae*i LTI* dnaQ (mutD) Mbtltfcy. 
C;fc4i=Pft*b 10 ^ft*«*Jl*iiftl***. *3I*» £1 IE L*l So*: 

SX^T^&^tetg^as^-v^teitK&fr&ttf)-^ mutU mutS. mutH, uvrD, 
dam> mutY, mutM, ung *><*0 bftTfc y , ZhZIX 10 fSfr b^fS^SSIESSiitt] 
£-£■5, DNAW»i<t*S* 1/4-^ K^-JU©3Hb«*l=B-r**.©-e. A/T 

10 -G/C h-7 va > CD ft] $i±& mutT *<*0 b*lTP<i><> = a.— ^~ 

9-jt£^£ftO$ffl8SISigJllC#oT DNA *CD GC #M£itftJ$ii-CL>#s ^FfSfr 
b-TsfSCDlE^aflS&Tao g&<D$Ou— mutA. mutC U C*ibl*£ 

< *Ob*lTUfclA, 

ffll^frlC^oT. *G>a**<*<f * °I tttttf* & - t L T I* 6. 7 

d0?HiSiro%B^%bl*. -SSI DNA coffiTJCD DNA «U:J&*|::£iSjfc*A«Aofc 
«6 (/?'Jf^) t-fS0> DNA «|=a««tf**3«l=»»*F*lfc«* (T-fX/< 

^ s Afcfcy-®a>#RT*-*Br<D»iRSR* < AS*tt (^'Jf-f) "CIS. 10 
25 m«S(^?I^^S<755i-*l* 12 Bfl)'>2 5 U-> 3 >©iT-e««SEM©*- ^ 
10 ilttiSUfcy, *tf>#:ftl*2ilfrb2 Oili&SZi:* i & 

TfxLTi^o -75. ±^(om^nmmumcx'i J -mm dna 0*7? comic*, 5*7? 



WO 00/28015 PCT/JP99/06294 



sBS^a©^- ki* 10 <!T'fc5#-?-<z)fl-?iTiioefrb 24 iit^s^i^^tBLT 

LN-i> 0 COD^tl*. tt*««*tt*<RH:-T?t» DNA m<D-l5K & < ££&2££*<gfg 
*jh.**£l*1KttM « 03* £>d<i:£*LTl>6 (J. 

5 Theoretical Biology 157, 127-133, 1992) . 

Ma«£S::$-t*.&BHfc LTfitm 8*H*ft if©x*;MF-tt^*»flt1*ll 
-M DNA ©ffl*©«lC7>*AI=im»««*<BS2F*l*fc 

t. e*t LTHS*n*!asMaa©»*iij»©«(=a»$*i4. mutT is a/t- 

G/C fl)ltlM«iMltl:Mt«0t, 3?3*£ltl* GC t£S*fiiJaMT*ifc3, 
ZfelCttU mutY. mutM. ung (* mutT 1 1* £<DttSf&&1£-e& y » HftlZ AT Jg 
S*}lt*nWT'fc-5o dnaE. dnaQ liZfgl DNA ©^ * >yBT?©«»X^-©B» % 
15 «IEttfl6i=H-^LT^'&fcAI= DNA«tfc#tt"eft*. 'mutU mutS. mutH Af> uvrD. 
dam v?*ttl::H4LTli&*<. DNA LT»*1ttt«l*©T?» 

l9SE*tt«fl)tt®*SI*1"-6i i *S.&*iSo mutA fej:tf mutC t&g-^DNA 

*(=»r*»»tti*ft< . ±r©w:?© h7>x/<-v3 >*tti=B-rr a. 

20 £#;lftl^5§i*#;Lft^4':£8 < Jft&©. BBCfl&fraMtfinfcStaHcait 

sfca»**©5>*At£lCOl*TI*5 a-x-*— agT0«tt£%**fc» mutT. 
mutY, mutM. ung l*ft£©&Stt£igto$-t*£fSfa]A<fc6 0 KW*©4>l=fc 

25 ©<fc 9 ft * ^0)SJlS**R*li7 >yAttl=B LT*»-e<E^d t *<^S£*U 

ettaftjamcwB^cswiBtt^fc*. 
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DNA |^:/*A*£»|tR£»A1'&dfcj&<T?*£fc#***l.S. C;Kb£ 
rtlCf*©!* dnaE ■¥> dnaQ fc£ DNA ttlEttttlzft* 5 jl-x- 

« dnaQ49 *»0*««C=»ALfc^9X5 KlCfcl^T, RH<D«M*. 

tu§ (Mol. Gen. Genet., 251:657-664, 1996) . *LT$b!C ZflbttH©**!* 
bl*. HjfcGHd^Lfc^l-. dnaQ49 }*<D^V A DNA icfcUTt, 'J— r-f> 

-mm dna i=**j«i=a£»s*»* - <t *<*s^fc*. 
^m«#i=«jE«tti=**5aL- j *-*-iie**»xu dna ao-^icftfe^* 

25 M(D»tti:J:oT, £8*]£ft0>iiA fc |RI*<DiSffffii:KStS d t Wf& 
fctt*. K36*#*£»«SS^I*»*L<l*a&£a&£S<D 100fgfrb l0 75fS(Dic 
BT ^ DNA&tfte^lcaLTlfcfSfrb 100 (Sm±©£JIS£ll£S»T*ftfr 
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£ 3.-7—* -ae^*»offlIft^4«lffl«:l*^iaifl>^a (Journal of 
Bacteriology, 153, 1361-1367, 1983) l^ori^CtA^t^, ii£?-I^ 

10 

nteffl 1 

S£S£tt<D = j.-? 1 -* -SST (dnaQ) £t#0 KH1366 (dnaQ49) 
KH1370 (dnaQ+) <M£«f**ttffi*¥R*¥©H*M«S «fc l J A*) 

15 fcfc, dnaQ49 ftli. DNA tK'J * 5— trfflfl) e y h^«*LTfey» DNA 

&-6fctf>l::iSg;&l£# 24°C*Mb 37°C«c->7 hf-SCl t IC* y, 10 -9 
frb 10~ 4 lctitt]-r€)o dnaQ+Jfchfc dnaQ49 &£>(H§£8>mSI- £ V DNA /K 

20 «J>5— tfffl<7)e-9-7^.--v h*<iE^lc^ofc^-Cfc-5)o C1<D dnaQ+fcl* dnaQ49 
^©If^Mt LTfflUfc (WT. dnaQ+ft$I?£Si:iBi£-r£C . 

$?\ 3l&I£m£i3!3SLTU&U dnaQ49 **fc«fc tff? £S£ II* ©SgW7 > tf 
vU >**t*S35tt*lcffiaL. 24t-e2BII«*Ltaa--*BrtiFt. dnaQ49 
ftfc«fctff?£t*a>7>evy >&a-±i£ft8£ftl£ L7::o Ampicillin Sodium Salt 

25 (SIGMA, A-9518) l*fgiS*(Cj§ft? LTlSifc £ L. «*»lcat;*fl»aic4 £<fc 0 
tiaHtzo aa-4»ffl»<DflFfifcl-l*«aaa) 550nm lc*$lt*lR3fcB»5e(=J: 

$51112111 H(C*Lfct«yTffty. dnaQ49 ■? *><Ir±S!<fc V 4t)fW=7 
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dnaQ49 }*fc<fc t>'fr£M£. 5 ml © L-broth ftifelc 2,000 fi/ml 0> 

MTfSaU *R*AattT?fc* 37^C-C24B»M**Lfc. 4**5, »±SI::li* £ 
ftJCDEMI^^lMT'fe'S 1 -Methyl-3-nitro-1-nitrosoguanidine (MNNG ; Aldrich 12, 
5 994-1) £ 0 ~60yg/mltSifeO;sST'igifeirttl^.f-o 

24 «M»««l::ia$tLT#*:B*BlfcU a**7 24°C 

«2Btt. 24 B#WI6R*-l±fc dnaQ49 J*. ff±MtJ«fc MNNG fr£S© 

7>tf*>ij>satt**-r7>es/'j->asE-±»«faT?fc*. dnaQ49 

10 *>«J>»tt**aai*30/ig/mlTffcys I?£SfcJ:tfMNNGfJ±S (3~6/ig/ml) 
|Cit^*«l=«l»Ct^llB$*lfc. «fc\ 60^l/mg 1K(0 MNNG #£TT*iSg L 

fc»^ai**<»»LS*^fcc:t^t., 3S£G> mnng «±#i:0i*ae?i= 

15 p--£ffl(.V S2 0Ba>£*Hfc*»*A*frofc. f dnaQ49^(*30 M g/ml 
©T^tfi/'J >#^tSlfeT% MNNG 10/ig/ml *n.JIPI*7 > tf v M > 6 // g/ml 
«JT% MNNG MSIf I* 3 u g/ml 7 > t* v 'J 24 < fcT*ft 

tL> if$lL*:g£ft#&* 2000 O/ml <D&mizmML. 37°CT* 24 Rfifli&S Lfc„ 
*l\T?» IJ^Ltt, «<rlD7>ei/y >aStD»*C=»ai-» 24°C-C*2-3 

20 BMttSU 3D=-«*m*1*. ^^HS©4?HP^ai^Lfco MNNG & 

aHI*H!i£0!l2i:f5|^a5;1S(D MNNG£«i£L*:o 

«3BI*. 2@§<DKJl»A*fr-3fc dnaQ49 *. »4fi*>«ttf«- MNNG MSS 
fl)7>fv'J >Sgti£*-f7>t'v'J >;S£-£BtffifST*fe£o dnaQ49 fc<7>7 > 
e5/»J>Wtt»*aiKI* 300/1 g/ml "CfciJ. 5SfiJS*tf MNNGMS (6~30„ 

25 g/ml) iclt^Mfc*^- t bW&Z*itzo * 3Hi:«If SLtl^^ MNNG 

PI»a>l»flF*lft L J iSU. 5|slB*-CKR»A$ff ofc. 24°CT?<0ii»l:: fc 
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1 1 

fc<fctf 24°CT*co=ic]--ff£J?£B!&l4in lcjrLfci:fcyefeSo £fc. 114-61* 

£;h.&a)tt*fr 6 W 5 Is) @ £T?(OS*B**lSlC«fc o t> & 6,000 
^g/ml <07>tfi/'J ^^STT'tliJi-r^ dnaQ49 fctffc&flfc. P]ti<0l£ 
5 SgA{£tt£»lcD dnaQ49 tttTJStttLfct :5. 5 13 (OMR o T#J 

lO.OOO^g/ml *T?©7 >fcf*> 'J >WttBt*Jb<fc (^ 7 > • CI 0*3 ft 

ftft©a8"Cffc»Lfc dnaQ49 ftl4l»frofco C©l»f»}i:li^7X5 Klifctt-fr 

10 a i 



LEU 3JU ±HI 9Bi 

(MNNGjgS) amp Jft£ amp amp amp tft* amp 

iSJS Bft 3£ BSt iSS Bifc bs se 



d n aQ49 


30 


8 


300 


6 


1000 


5 


3000 


16 


6000 


!?££ (0) 


3 


8 


10 


6 


10 


5 


10 


16 


60 


IF£B (D 


3 


8 


10 


6 


10 


5 


10 


16 


60 


?f£S (3) 


3 


8 


30 


6 


100 


5 


300 


16 


fftaa 


I7£S (6) 


3 


8 


6 


6 


10 


5 


10 


16 


30 


fF^fi do) 


6 


8 
















9±fi (30) 


3 


8 


fft» 















IF£S (60) «M 



20 *fc. >Wtt dnaQ49 l*IZ»-r*a^fl!)ta±«lK©ft'J^«IHit 

SI (MIC) £S3^fc<h d 7>tf vU >tRlfll©^ A£fit±8jg-e&6 
*37***i/AI=ttLT4i3*l*IMi**L*:*<. 7 2/tfv'J > t tettfflffiFF (OSS 

$*iT^S7>lfi/'J>Wtt*BI»<0W1taRli 1.500m g/ml -Cife5A<. C<0i5tt£& 
25 14^5X5 KICJ:**©!?**. 7 > f v 'J \? \Z 37°CT?£H«£* 

fir o fc « ft I C 14 . 1 0 m O m ft T? 4. 7 > tf v 'J > It tl S £ » « - <t 1 4 ffi * o fc , 
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li 3OOj/g/ml0i5tH@Lfr1#b;h,&^ofc e 



i2 

dnaQ. Wild-type X-A-7>^ttdnaQ 



Ampicillin 2 1 2048 

Cefotaxime 0.0313 0.0156 64 

Chloramphenicol 1 0.5 0.5 

Tetracyclin 0.25 0.25 0.25 

Rifampicin 8 4 2 

Streptomycin 1 1 0.5 

Nalidixic acid 1 2 0.5 

Ofloxacin 0.0156 0.0625 0.0156 



T.-/t-7.hUmttdnaQ 
Streptomycin 2048 

X-z^-zHJ MttdnaQ 
15 Nalidixic acid 2048 

X-A-*70liHtednaQ 
Ofloxacin 1024 

mmmz 

2D tmm^LX dnaQ49^lC^S$#AL. P*+>"v>. ^Uv^K, 

jFLfctfcy. 500/ug/ml * V(Ot Z> P#+J- v > iiitte® . 7,000/ig/ml <D±'Jv*8S 
(-^•t-SfitttSs 26,000 n g/ml <D 7. h I- vXCftt" &ffitt£S£ *§fc<> 
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+ -jn -V -14- C * * , l£L ftp 

g/ml) 




1 01 


0. 001 


11 


2 gig 


0. 01 
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3 01 


0. 1 
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4 01 


1 


4 


5 ma 


10 


3 


6 0§ 


30 


3 


7 SB 
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3 


801 


60 


3 


9 01 


70 


3 


10 01 


80 


3 


11 0g 


90 


3 


1201 


100 


7 


1301 


120 


3 


1401 


132 


3 


1501 


144 


3 


1601 


150 


7 


1701 


156 


3 


1801 


168 


2 


1901 


180 


2 


20 01 


210 


2 


21 01 


240 


2 


22 01 


270 


2 


23 01 


300 


2 


24 01 


320 


6 


25 01 


330 


4 


26 01 


340 


4 


27 01 


350 


3 


28 01 


360 


4 


29 01 


370 


3 


30 01 


380 


4 


31 01 


400 


2 


3201 


425 


3 


33 01 


450 


3 


34 01 


475 


3 


35 01 


500 


3 



2 4°C. 4 8BWBfcLfc. . 
*2: «mSftftfrT?li. 3 7°C-CfcgLfc 0 
*3 : d n a Q+ft (!?££!) I£ 0. 1 ^ g/ml (Dt7P^V> 

SST"Cl*liSILrC/«f3b>ofc. 
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£4 



mnmxmw assist 

(// g/ml) 



1 01 


1 


1 


2 01 


10 


1 


3 01 


100 


28 


4 01 


200 


2 


5 BIS 


400 


3 


601 


600 


2 


70g 


1000 


2 


80g 


1100 




90g 


1200 




10 01 


1300 




11 01 


1400 




1201 


1600 




1301 


1800 


2 


1401 


2000 




1501 


2500 




1601 


3000 




1701 


4000 




1801 


5000 


9 


1901 


6000 


5 


20 01 


6200 


11 


21 01 


6400 


7 


2201 


6600 


5 


23 01 


6800 


5 


24 01 


7000 





2 4^ 4 8B#r B 1£Lfc. 
*2: KJItt8&ft-Cli, 3 7°C-CiSSLfc. 
*3 : dnaO^ 14 10 n g/ml <D:HJ V*i£ 

SSTt lilt® LT C # o fc. 



WO 00/28015 



15 



PCT/JP99/06294 
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g/ml) 




1 LhJB 


1 


o 
O 


2 IHJ B 


10 


1 


3 EJB 


100 


no 

28 


4 [HJB 


1000 


2 


5[hJS 


3000 


2 


6 SB 


4000 


2 


7 [gg 


6000 


2 


8 g]g 


8000 


2 


9 gig 


9000 


3 


io OS 


10000 


4 


11 @g 


12000 


4 


12 IHJ B 


14000 


Q 
O 


130B 


16000 


5 


140g 


17000 


11 


I5@g 


18000 


3 


16glg 


19000 


6 


17®g 


20000 


5 


is lag 


21000 


5 


190g 


22000 


6 


20 0g 


23000 


4 


21 gig 


24000 


8 


22 gig 


25000 


10 


23g]g 


26000 





2 4°C, 4 8^HtU:. 
*2: «*R«ft#Ttt» STt-CtSSLfc. 
*3 : d n a Q+& (ff^S) I* 10 ju g/ml CD * Kl/^h7-<y> 

ff«TT! L X Z O fc. 



flrLfci ffitti^cDigLNS ( 1 -30// g/ml) T'l* y + -f U— * A CD 83 ftCD-fe 'J 

*»lc£RLTl*fc. £fc. Ht££ 100 ^ g/ml CDSli v-V -f U— X A CD 83 
ftCD-fe 'J v>lc£SLT^-&CDlCj]D;L, iRttigflDKi&Ufcf&CD&fiS-efeS 

7> 9— tflVCD 80 fiLCD-t 'J ^tfT/U'^r— >l-|£fl LTL^fc (16) , ZCD$S 
m^b, Z CD S*BJJ CD ot. gSSfcCDilfc^lC j»i?S £ < f!!g#A*<WBgT?fc 6 
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SffiltttS (OFLX) 


GyrA 




ParC 


0. 1 iu g/ml 


no 




no 


1.0 ji g/ml 


83-Ser 


— Leu 


no 


3.0 ai g/ml 


83-Ser 


— ► Leu 


no 


30. 0 g/ml 


83-Ser 


—* Leu 


no 


100.0 a* g/ml 


83-Ser 


— > Leu 


83-Ser — Arg 
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£t£«3 

mmmi tmmzLx dnaQ49 mzmmzmxL. 7;ua»j»te»£ft8Lfc. 

5 17 



10 





PH 




i ag 


9.5 


2 




9.4 


2 


3 0g 


9.4 


3 


4@g 


9.4 


2 


5(°)§ 


9.5 


3 


6@i 


9.5 


2 


7(Ug 


9.5 


2 


8 SIS 


9.7 


39 


901 


9.7 


2 


10 Bi 


9. 7 


3 


11 @g 


9.7 


16 


120§ 


9.8 
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*1 : XA£5£1fa>J&£tt. P H9.5, 2 4°C, 4 8B«S£Lfc. 

*Z: **838*ftri±. 3 7\n*»»Lfc. 

*3: dnaQ+fc (IF£&) It P H9. 5 T?l*JHt LT Zfcfrofc. 



SIMM 

20 *8i® E. coli<D ampCiie?- (GenBank Accession No. J01611, J01583) <7) 4249 
-4251 &<Da K>"att"l*» WICM L-VTL^ £ w<75gp 

1 . 

25 E. coli (D ampC SG^I*^ 4f > VUL t LX£tfLZ*l& Z t #8 6*lW*©T?, 
4260-4212 ftro-«:/7*tt*lE5>J (E5U3^ 1 ) ^7^r>^Mc7) fidelity 3H£ffl 
O^P-^fcLfc. *fc. 4235-4281 fiLtt + iC?? X tttaSc?') (E5>l»*2) $ 'J 
-T-f fidelity 3BM^P — Lfc„ 
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$ f>K, <f)t l ) 3*0 I,*? K£ ^l/^mfc.fctfM-x-f 

fidelity 3tlSffl0'J >^3- DNA £ Lfc B 

ffe-f. dnaQ49£l tSttfclHJ (ffSttft® OD 6 s 0 rf>< 2 flflcfc SflJfCST *B*M) . 
37°CT'iSgLfc&. y/ADNA*»«L. MHBX Fnu4H I fc«fctf Msp I T?»IL 
5 •CampCite : P£at?=**DNAWtf (4212-4279 tit) £*#fco 

If DNA Bttf> 7^>^m<0 fidelity HSffi^a-mtf'J >*- DNA * 
/W^U^XJtfc. Eftl^ DNABfi*. 'J — r -r fidelity lligffl^D- 

7tS&lf>) yiJ- DNA £/W ^'J y-fX?tifco 

£-*<D?a-?i:/W ^-fXLt DNA Brftfc U >*— DNA T4 DNA 

10 Ligase Sffil^T^y-va DNA£»SLfcSL "aatt"£S8ifcT ^«IKB* 

TSPEI fJSILfc. 

* INT , 7 4f > y M<D fidelity ft 5£ffl Z? □ - ? <b / \ •< ? 'J ? -f X L DNA Br ft £ . 
BB5iJ#-i|4<D£*iB$i] (4279-4259 &<D-M) JttSt'J^^ l/tf Kt'J> 
73 — DNA (BB$iJM2) ^ft^tt^-r^-t LT PCR 3MS Lfc„ U— r 

15 ^>^CDfidelityail^ffl^D-^i:/\>r^ , J^-f'XL/=DNABf^^. 

(4212-4232 ftO + M) £*TT 'J <7 1>*J- h* t 'J >*- DNA $ 
^7-f7-t LT PCRtilSLfco 

=J> hD-;Ut LT. Ir£M dnaQ + J*(D ampC iifi^lCOI^Tt* IbH$0> 

20 2. 

*7*Q-X««*»-e»«f L*:ISftTf*y. U— 2/1 U->2J3J: 
1*3 1*. dnaQ + ^ ampC DNA Bt*<7> PCR ft&$tt9tifclft Lfcf6*T? 

25 -?£/\-r?«jy-f;CLfc DNA Bfifr (b->2) „ fc «k IK 'J -x -f >^«3MSffl ? 
D-?fc/\-f ?'J*-fXLfc'DNABrtt (U->3) (Cfcl^Tl* 100bp fcfc M 0>A > 
KI*R$$j|ifcfrofc. Z.0)C<tl*. dnaQ + ft'<D ampC ilE^f-lCli, ^^SL 
'J— T-f y?&t tlC^SA<4CTU4-LNC t IttttS. 1*1**1© DNA 
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Bitttn K>"att"#MLTl*£l*fcif>lc, PCR m(Dft\M1&M TSPE I MlU-cfc r> X 

b->4fc<fctf5li v dnaQ49 & ampC mfc?- &3fc£> DNA BrftCD PCR & 

5 3lC» 'j-f^^iSISffl^D-^t/W^'J^XU: DNA Br* (U->5) 
icli lOObptDPCR^^CD^^E^jF-r/OKIig^^^l^lNA^ (-Tfcfr*., M-x* 

tz DNA Kfr (b->4) ©a&lCli. 100bp 0 PCR Ift(D???Ejf t/<> KA<« 

10 m±a>M^b. *B3B dnaQ49 tfcOMI&lcli. y/i* DNA ©U^jtcfeutt 

sctic^y. msnittttf)* *-xa©$bj^ *««HttB©*±^anp*c»*e 
t *o>&ft&a>Hft**<vtt t * So 
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5 

2. 4«(Dtt»lC»L7>*A|ca&jRfc*£*AT*»*JJl 1 fl>a6*3*»* 
ft#A75i£o 



4. 5a-f-^-l£?A 5 , dnaQ, dnaE. mutU mutS. mutK uvrD, dam ^ 

?>«:s8«fcyaiR**i* i a*fc(*2«Jsi±©ai»a€T-efc*si**3(D^** 

15 S#A5£o 



5. Si-f-J-IIEftf. Hr«©*#TT?*««llfiait«l©*«l*^C* 

So 

7. SiMttTty/A DNA 'Ofc»fcll£!»Af*X8fc; £Mg£gAL 

*i * a r e ^ # t? t. n ft $ a « r s i a £ t§ y a r - <t £ « a 1 1 & m * « 5 * t 

25 l*6G>£«S£Ri»A:&3t. 

a. »2isiiJa»a)%^xa«Axa$. **j<&fc»f*aiRi8£R-<BaiRE 
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9. 81*91 tZ^L8<D^?tlfrO)75miZ&?X7S A DNA U:3«i*R*<HA* 



5 10. ®*&9(D&t&m&#&l)i$.MZjxt z &m&&¥ 0 
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^1 H 




10" 8 1 1 1 1 1 i 

0.1 1 10 100 1000 10 4 
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1 
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0.01 
# 0. 001 
& 0.0001 
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10" 6 
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10- 8 
0. 



dnaQ49 

dnaQ + 

+MNNG 

+MNNG 

+MNNG 

+MNNG 

+MNNG 



1 1 10 100 1000 

ry t°-> u y C/zg/mi) 



(Itfg/ral) 
(3#g/ml) 
(6/ig/ml) 
(10^g/ml) 



Yo 4 
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13 



0.1 



dnaQ49 
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1 10 100 1000 

U > (#g/ml) 
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51 
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0.1 
0.01 
# 0.001 
& 0.0001 
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0. 1 1 10 100 1000 
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10< 
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Sequence Listing 

<110> Japan Science and Technology Corporation 

<120> mmm^m^m 

5 <130> 99-F-056PCT 
<140> 
<141> 

<150> JP No. 10-321143 
<151> 1998-11-11 
10 <160> 5 
<210> 1 
<211>59 
<212> DNA 

<213> Artificial sequence 
15 <220> 

<223> Synthesized oligonucleotide 
<400> 1 

aagcggggta attgtgcgat gcacaatatcgttgatttgt tgaggggcac ccccccccc 59 
<210> 2 
20 <211>57 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthesized oligonucleotide 
25 <400> 2 

ttgtgcatcg cacaattacc ccgcttatag agcaacaaaa gatcccgccc ccccccc 57 
<210> 3 
<211> 30 
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<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthesized oligonucleotide 
5 <400> 3 

gattaggatc cactaatatc gggggggggg 30 
<210> 4 
<211>21 
<212> DNA 
10 <213> Artificial sequence 
<220> 

<223> Synthesized oligonucleotide 
<400> 4 

ggatcttttg ttgctctata a 21 
15 <210> 5 
<211>21 
<212> DNA 

<213> Artificial sequence 
<220> 

20 <223> Synthesized oligonucleotide 
<400> 5 

tgcccctcaa caaatcaacg a 22 
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